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[BHE] BH FAMEDHEE RASSFIA B FRARATBAZXERRENVEREREHRBEREPHERRT
HH, FHiEk AFRAKERPCRER(MSP)RM 43 FIRAUREREFAR XN ERELEASGFE REREA
HiZ& TE11 71 TE12 #h RASSF1A J3 37 B %R ; B 5 R (RT) - PCR SB35 - & -2’ - LA E (5-Aza-CdR) L HAFT S
REWM AN R RASSFIA mRNA FiAK ¥ ; Western blot FER M A ERBARRTARKEEANERE, 4R
20.9% (9/43) R R RE S MITAE RASSFIA B FRF AL, EXRT LRAARRAREREF £LBE, RASSFIA
HAFRASEERBE NN INM 2HLX(P>0.05) HERFFRAMNMEREFRITFEL(P<0.05), TEI2 4
Jt RASSF1A B3 F & 4 B34k, RT-PCR % # A~ 3] RASSF1A mRNA, TEIl IR AR FR AL PEA, RT-PCRENEE
RASSF1A mRNA ik, 5-Aza-CdR 4b 3 A TE12 H# 71k RASSF1A mRNA, TE12 Z1HE B - M EEAKF I TE1 A MK{E
87.8%, %# FEUREWEFERASSFIABHTFREFTEML ZEATEALEERMERX, RASSFIAERERBARA
FERMHSHFREMREE X, RASSFIA RERRATBEHB-HAEEARD.
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Hypermethylation Status of RASSF1A Gene Promoter Region in Esophageal Squamous Cell Carcinoma Ding Shigang” , Wu
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[ Abstract]  Objective To study the involvement of promoter region hypermethylation induced gene silencing of tumor
suppressor gene RASSF1A in the tumorigenesis of esophageal squamous cell carcinoma (ESCC). Methods Methylation specific
PCR (MSP) was .employed to test the methylation status of RASSF1A promoter in 43 primary ESCC specimens, 6 samples of normal
esophageal epithelial cells, and 2 ESCC cell lines, TE11 and TE12. The expression of RASSF1A was tested by RT-PCR before and
after the cells being treated with de-methylation reagent 5-Aza-CdR. Western blot was carried out to detect the expression of B-tubulin
in TE11 and TE12 cell lines. Results Hypermethylation of the RASSF1A promoter was detected in 9 of the 43 ESCC specimens
(20.9% ), while it is found in none of the normal esophageal epithelial cells. The methylation status of RASSF1A promoter showed no
correlation with gender and TNM stage (P >0.05), but was significantly different among different age groups (P <0.05). RT-PCR
demonstrated the expression of RASSF1A in un-methylated TE11, but failed to detect it in TE12, which was hypermethylated. After
being treated with 5-Aza-CdR in vitro for 96 hours, RASSF1A mRNA was re-expressed in TE12. The level of B-tubulin in TE12 was
lower than that in TE11 by 87.8%. Conclusions Hypermethylation of the RASSF1A promoter, which is correlated with age, can
be found in ESCC tissues. The gene silencing of RASSF1A is related to the hypermethylation, and may lead to a decreased B-tubulin
level.
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1.1 #¥
L1l H85E 43 HMERFRETFEMNKRE
F_MWERERSERERBATARUBRMBELARA,
BERBLWHARESE, B 266, 174, £&
33~76 %,F3#57.8 %, RIGHESH (pTNM) ;
I8 23 ], A 20 B, RBTEIRATAEM BT Rk
STETUBRIT. 6 M RARNEXERENMNBE
ERERA BB RETEN IR, KEIHMX B4
HAERE,
1.1.2 RESREARE REGEAMER TE3,
TEIl M TEL2 IR R¥E¥HHMEVELTRER
#, B & 10% B 4 I # & DMED 1 RPMI1640
(Gibeo) #£ 5% CO, 37 C ¥ 3%,
1.2 F
1.2.1 Z[F4 DNA f16 RNA 8B RAFAE
B K H Ak 5 3R BUF A U0 BR B 8 b B Al R s 3%
FAMu R4 DNA, % DNA % F TE Zrhik, -20
CHAER, HEFAKE 70% @4 B, A Trizol
(Life Technologies) {2 BU 4 g & & RNA,
1.2.2 KA ESREREARAREZFENL ¥
TE11 1 TE12 4R (S x 10°/ ML) 5 F 10 cm B3
m,24 h GrEFEFMAS -R -2 -REK
H(5-Aza-CdR) ELRWEHEH 2 pmol/L, B 24 h F#H
VRS EE, AL 96 h,
1.2.3 BRSNS W DNA 4B B/& 7k ERS
JAM W E 4 DNA, Z BRI, B &Lt B DNA
Kb P8 # BR SssI methylase (New England Biolabs ) i3 B
347 BN A M 40 5 DNA 50 pg, =B F K
FREPF 210 ul, KKMA 2.5 wl 32 mmol/L S -
BEHFREM(SAM) ,25 w1 10 x Zhi,12.5 pl
(25U)Sss! FEALEE,IRS)E 37 CHERA4 h BMA
5 pl 32 mmol/L SAM 16 pl Sssl B Z4LE§,37 CHE
Fi 4 ho RAbZE A i 2 400 DNA 5 B 2 ALEA
xR,
1.2.4 RT-PCR #zH Superscript II ( Invitrogen) 2
HREAMEYRH, 730 pl RMERA,U3 pg &
RNA 4R, FIBEULS )-8 L cDNA £, B3 pl ¥
BREWAT PCR § ., RASSFIA £ H
(AF132675) 319 /50"
RF;5' - GGCGTCGTGCGCAAAGGCC -37;
RR:.5’ - GGGTGGCTTCTTGCTGGAGGG -3/,
PCR #"3# %4 .95 € 5 min,95 C 30 5,55 C 30 s,
72 C 40 5,25 NEH,72 CHEM 5 min, WX RAY
HM® -3 - 858 W €82 H (glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) , 5| #1 /754 .

GAPDH-F;5' - GACCACAGTCCATGCCATCAC -3',
GAPDH-R;5' - GTCCACCACCCTGTTGCTGTA - 3/,
RASSF1A - # 7™ ¥ 4 330 bp, GAPDH "= K
450 bp, B 10 ul PCR =4 b4, 1. 5% BN ¥ BRI
LK R, :

1.2.5 B #4k$sH 1 PCR (methylation-specific PCR,
MSP) R DNA HEACK I 5T A B AR 494 (bisulfite
sodium ) £ H . MSP Bt 4Lis R 2|4 K  MS-F.5' -
GGGTTCGTTTTGTGGTTTCGTIC - 3', MS-R: 5' -
TAACCCGATTAAACCCGTACTTCG -3/, 3" ¥ =¥ %
76 bp; EHEMIEREI DN

UMS-F.5' ~ GGGGTTTGTTTTGTGGTTTTGTIT -3,
UMS-R:5' - AACATAACCCAATTAAACCCATACTTCA
=3, YR 81 bp, 25 pl REKANETELE
BiFs S 4 &b 3 iy DNA 100 ng, 3| ¥ & 25 pmol/L,
dNTP 100 pmol/L,10 x PCR ¥ 2.5 pl,DNA B4
B 1U, PCR 5 %44 %:95 C 5 min,95 C .60 T .72
C£ 305,72 CIE S min, Y =Y 10 ul #HF7
RREBRER R, R Z R EaNEER.
1.2.6 Western blot 2347 W £E 3% 3% i 8] 48 i 24
h.70% ~80% Fl-& B 40 MG, I A 40 M 24 4 0, ) & 4
REEEER, -80 CHFEH. B 100 ng 41E
EBBW,FH10% SDS-PAGE A EEAR, HBE
WA % )5 i Western blot L%, —HU AT B-
tubulin B 7 REHT K ,1.7000 # e, WS B K B-actin
BH, — P B B-actin £ 3T BE B {K, 1:4000 7 B,
ECLERES 1 min, X R BX . BEAEE.

2 &R

2.1 AEWIEAS RASSFIA ZR B FHEMAR
il

FAIES AL 931 PCR B, 41 A 1 bk 2 40 g
DNA(NL) AT 3% 4y RASSF1A B3I FHIB R &4,
T2 SAM b B AN B(IVD) M EE&#H . HER,
FAFR B AL 5| #3847 PCR B, {3 B 44 X B8 AT 4 i 39 B9
EAb# RASSF1A J3 377, 1 BH ¥ %+ B DNA R 4 1)
A8, %P %E MSP 5|97 5 F RASSF1A 5 & F
FEARERN(E 1), 2 MSP RN ,43 4%
BHASE 9 BIER HE &4 RASSFIA HEAL, 8
FRABHEEN20.9%, 6 HIXt REY FEHH P
WK R E] RASSFIA B b, SEBHEAL S
RASSFIA EH AR E5Z KBS HNKXELE 1,

IV H.t) N
I M I M M

1 MSP7%#M RASSFIA XEBA X
IVD: B L4 R 3| Py B E R I NL. 3k F b4 52 51 o B 3
BGURPEAY WA M. P EAT MR
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%1 BRABEERAERMARG

RASSFIA B R X MX R
JiH GiE-214 FREAL PE"
5
B 4(15%) 22(85% ) 0.445
& 5(29%) 12(71%)
£t
=55 % 3(11%) 25(89% ) 0.046
<55 % 6(40% ) 9(60% )
TNM 4+
1 6(26% ) 17(74% ) 0.467
o 3(15%) 17(85% )

* Fisher’ s Exact Test

m& 1A 0. ORASSFIA B3 FHEAES &
BEERERE AR TNM HH4RAEREEITEE
3, B RASSF1A 33 F B 24k 5 ¥ 51 f1 TNM 2+
XXk (P>0.05), @RASSFIA [F3 TR HALER
FER AR ZFE G L, B RASSF1A B3 F
HEASFHRAR(P<0.05),

2.2 REGENRE RASSFIAXHBZ THEL
R

TE11 #I TE12 40t & RASSFIA B3 FH &4
R W% R A 2 Bix, TE1 410 & X RASSF1A
B FREM, W TEI2 45/ R RASSFIA BE T2
BREEALRS,

TELL [EI2 IEL TEI2
L M | M

H2 ANSEAME RASSFIA RENPXEARNE
mRNA RiERMER

A. MSP 54 RASSFIA X H B KL (U RF L H &

# M. Xy M %&%), B. RT-PCR ¥ RASSF1A 7 TE11

FITEI2 M E HFik ( - :5-Aza-CdR L BRY; + :5-Aza-CdR

RERE)

2.3 EEHEHEE RASSFIA mRNA k&M
Mm@ 2 i, RASSFIA B FRIEF LM
TE11 414 RASSF1A mRNA %3k, 7 RASSF1A
37X P Ak TE12 4030 & RASSF1A mRNA %
Ko FI5-Aza-CdR £ EMAES TEI2Z fAfAE 96 h
J& ,RT-PCR A & & I 2] RASSF1A mRNA,
2.4 REGEAMAE B-tubulin FHEEKRN
Western blot R R EREHRE S B-
tubulin EARAMNLE R WA 3 fix, 7 TE3, TELL
A TE12 #Hfa % 9, TE12 40 ff B-tubulin & & F ik K
4% TE3 . TE11 40 2 4> B P& A% 72. 3% 1 87.8%

I'E3 TE1l  TEI2

—m e, —— B-tubulin

e Ii—.’it‘liﬂ

B [-tubulin

160 5 -
O p-actm

Ildng
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JHIAE IR (n
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M3 Western blot 5ARMAERBARA
B-tubulin % 5 335 K F
B-tubulin, B 4 % 1 ; B-action, B M E A

3 Wig

BREHERREE NN ETEMEZ—,
EXHXNEATRAMEERE Rb.p53 R4 . E
HEMKRAME DI iR FEKETFZ4& (EGFR)
RERTREECY, GERNFERALNRE
ERTERMNBEARANRELSREBENRE
%Y, RASSFIA RikGRk R AR R R Y WY
SFERE, HEEGHERA A RASSFIA £H
B TFREA, TN —BREEY, RASSFIA &
HEashTHRERASREBMRDY, K118
RohL e th Bl , RASSF1A # § #4b iy TE12 1M
FREXM mRNA Rk, HAS - A HERE S -
Aza ~-dC) X FHRALES 5 96 h J5, B) ] Z£ TE12
& 2] RASSF1A mRNA, #—FIELEREEF
BAEREEI RN RASSFIA XEHATR,

HTREEMNROTFEHENHBEER, HEF
WHEREES XX ESHEIR A RASSFIA £
HEs FREMMEMEREFHER, RII3 43
R\EF XMW REGRERARELRSHTTH
REXZRATVHERXTEIBCERBERAFE
RASSF1A BEHE P EA, B HFE K 20.9% (9/43),
AEAREENEEARH KR SSHY, H
RASSFIA RABE R EALS5HRE TNM XX, 5
PUESCER B — B, s, BRI R RA, 8 F
ANBENTF 55 44 RASSFIA BB FREF R
KREEABRFSS SULERA, BA
RASSFIA BRRNEREAEREFRERARERE
ERPEAEEENEA,

BRERBEAFREFE—ENHERNER, RITR
EME-REREEEH A ER EFREHTHRE
UHRERBER, KHEREHERE ERa AT
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FHRBL EE5R B EHEERTRETEEL,
X—FRFEMERABUH# —HHRITE, TEIARE
LT BRI R, RITARBER WG
AEEANBRERTEFE L REREREFT
RREEENEENER.
HHBEEASHARESEFEX, S50 E
KAR BHNARESESSE. EENTEER
WERRBELESMBREME, Vos £ IR E
RASSF1A WM fE Al 5 45 & B-tubulin §
WEER RNMRAAEDTEXERGW
RASSF1A mRNA & i} B o ARt BF o £ & 8 % 9% 40
ML & B-tubulin B HKF, LIBFST RASSFIA J3 30 F
FEMLS B-tubulin EAXRZHHEEE, 5B
RASSF1A MR ESMARZ TE3" [TEN 4REA L,
F RASSF1A EFH % A4 Z TEI2 £ B-tubulin F &
KBS TR, KW HES TEL2 41/ X RASSF1A
RIBER,HoHEZRIHXETHE~FHLRIETL,
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